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Abstract: The connecting rod is the intermediate member between the piston and the 
primary function is to transmit the push and pull from the piston pin to the crank pin ^nd>hu^onvert the 
reciprocating motion of the piston into rotary motion of the crankpin our project \*e*$esign a connecting 
rod for a four stroke single cylinder engine for three different materials like Gray c^t^kon and Aluminum 
alloy. Both the designs are modeled in 3D modeling software catiya V5 /Engineer, ffiwmiral analysis is done 
on the connecting rod to verify the strength of the connecting rod by using St|fftku|ral steel and Aluminum 
alloy by applying the loads finding out stress strain and total deformation for«e two different materials. 
The analysis is done to verify the better material for connecting rod to #eHucatfie cost. 
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The automobile engine connecting rod is a high vafcArje production, critical component. It connects 
reciprocating piston to rotating crankshaft, transmiffm^ the thrust of the piston to the crankshaft. Every 
vehicle that uses an internal combustion engine'«ii^m , es at least one connecting rod depending upon the 
number of cylinders in the engine. This currea^hesis deals with the off study, the optimization part. Due 
to its large volume production, it is only k^l^anihat optimization of the connecting rod for its weight or 
volume will result in large-scale saving^i^san also achieve the objective of reducing the weight of the 
engine component, thus reducing irfeijtf aSleflds, such as stress strain and total deformation of three different 
materials are taken and the cqrnpa^^e study is conducted for reducing engine weight and improving 
engine performance and fuel ecai 




^^2^sure Calculations for 150CC Petrol Engine 
Suzuld gs 150 r spastfi^faons 
j cNoled 4-st 



Engine type:2*cl»oied 4-stroke sohc 
Bore x^^)fe(mm) = 57 x 58.6 



Dis^rcement =149. 5CC 
Maximum power = i3.8bhp @850orpm 
Maximum torque = i3-4nm @ 6000 rpm 
Compression ratio =9.35/1 
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Density of petrol C e H 18 = 737.22^ at 60F 
= 0.00073722 kg/cm 3 
=o.oooooo73722kg/mm 3 
T = 6of =288.855k =15.55^ 
Mass = density x volume 
M = 0.00000073722X 149500 
M = 0.11kg 

Molecular wt. For petrol = 144.2285 g/mole 
Pv = mrt 
P = ^ 



mRT _ 0.11X8. 3143X288.555 _ 



.11422X0.0001495 0.00001707 



p = 15454538-533 j/m 3 = n/m 2 
P =15.454 n/mm 2 



perties of materials. 



Materials sela^e^ 


Aluminum 


Structural steel 


Young' svMo^^u^ 


7.ieio 


2en 


Poissor^s^^tio 


0.33 


0.3 


Ten 


(ftiWtimate strength 


3.ie8 


4.6e8 


Shield strength 


2.8E8 


2.5E8 




fety 


2770 


7850 



<5 



iwinmi^g^io.i s 



Model ofconne^^jj.d 

The folio win 1 shows 




Fig.no. 1 the catiya model of connecting rod 
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Choosing Material for Structural Steel 

Structural Analysis For Structural Steel Total Deformation When 5oon Of Load Applied Fig.No.2 




Fig.no. 2 Total deformation 
Equivalent voimic strain when 50on of load applied fig.no.3 
Equivalent von-mises stress when 5oonof load applied fig .no.4 





Fig .no. 4 Von-Mises 
Maximum Shear Stress When 500N of Load Applied^j^No.5 



Fig.no. 5 Shear Stress 



Total Deformation When 500N Of 



Choosine/Waterial for Aluminum 
^Ired Fig. 




Loa^^jffed Fig.No.6 




:raW^Hen5 



^no.6 Total Deformation 
Elastic stra^i^rren 5oon of load applied fig.no. 7 

kel stress when 50on of load applied fig.no. 8 



Fig.no. 7 Strain Energy 




Fig.No.8 Von-Mises Stress 



Fig.no. 9 shear stress 
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Maximum shear stress when 50011 of load applied fig .no. 9 

Table -2. Loads Distribution 



Load/material 


Von-mises 
Elastic strain 


Von-mises Elastic 
stress 


Maximum shear 
stress 


Total 
deformation 


GRAY CAST IRON 


500N 


1.0719 


1.07465 


1.07465 


500.46 


1000N 


2.1437 


2.i437e5 


2.150865 


1000.9^ 


1500N 


3.215 


3.21965 


3.21965 


150135 \\ 


ALUMINUM ^ ^ 


500N 


1.0739 


38251 


38251 




1000N 


2.1478 


76503 


76503 




1500N 


3.2215 


114753 


1H753 


C 1501-59 



4. Conclusion 

In our project we have designed a connecting rod for a 150CC engine and mod^^^n^D modeling software 
carina V5/Engineer. Actual cross section connecting rod is I - section, we have liranged the cross section to 
H - section. By changing the cross section, the weight of connectingWM^^ectuced by logms. Present used 
material for connecting rod is Aluminum and structural steel. We al^l^^icmg with Aluminum alloy A360. 
By replacing it with Aluminum alloy A360, the weight of the contecVng rod reduces about 4 times than 
using Carbon steel since density of Aluminum alloy A360 is ver^^^S^fs compared with structural steel. We 
have done structural and modal analysis on the connecting rqd uSMg two materials and Aluminum alloy. By 
observing the structural analysis results, the stress values^N^ined for both materials are less than their 
respective yield stress values. So using Aluminum alloy ^%6ots safe. By comparing the stress values for both 
materials, it is slightly less for Aluminum alloy A36oAlSr'structural steel. By observing the modal analysis 
results, we determined natural frequencies. So wS^^n conclude that Aluminum alloy A360 is better for 
connecting rod. 
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